We describe a case of acute oculomotor nerve palsy caused by a ruptured middle cerebral artery (MCA) aneurysm. A 59-year-old female presenting with headache and nausea was admitted to our hospital. Her consciousness was alert, and had no other neurological deficit without left oculomotor nerve palsy. A computed tomography (CT) showed SAH extending from left sylvian cistern to basal cistern. CT angiography revealed a left MCA aneurysm which protruded toward internal carotid artery. The patient was successfully treated with surgical clipping. The oculomotor nerve palsy resolved immediately after the surgery. Perioperative radiological evaluation revealed that there were no evidence of midbrain hemorrhage or stroke, vessel anomaly of basilar, posterior cerebral or superior cerebellar artery, vasospasm, and uncal herniation. Furthermore, intraoperative findings revealed that the aneurysm was projected toward the affected carotid cistern and oculomotor nerve. From these findings and time course of oculomotor nerve palsy, it is suggested that the jet flow of bleeding from the ruptured MCA aneurysm caused oculomotor nerve palsy in the patient.
INTRODUCTION
Patients with acute subarachnoid hemorrhage (SAH) occasionally present with isolated oculomotor nerve palsy. The majority of those patients have ruptured aneurysms of the internal carotidposterior communicating artery junction or basilar artery -superior cerebellar artery junction, reflecting the anatomical proximity of the affected vessels and the oculomotor nerve (1 -3) . Conversely, solitary oculomotor nerve palsy due to rupture of an aneurysm that is far from the nerve is extremely rare. Here we describe a case of oculomotor nerve palsy caused by rupture of a middle cerebral artery (MCA) bifurcation aneurysm. The mechanism of this fairly rare condition in association with SAH is discussed.
CASE REPORT
A 59 -year -old female experienced sudden headache and nausea and was referred to our institution 14 hours after the onset. She had a history of hypertension and malignant rheumatoid arthritis that had been adequately controlled by medication. She had no history of diabetes mellitus, heart disease, stroke, or cancer. She had no family history of SAH, and no habit of smoking or alcohol. On arrival, she was alert and well oriented. She had no neurological deficit except for left external/internal oculomotor nerve palsy, including ptosis, pupillary dilatation, and loss of direct/indirect light reflexes. Computed tomography (CT) scans showed a diffuse thick SAH, especially in the left sylvian fissure (Figure 1 ). Threedimensional CT angiography demonstrated a small, medially projecting, left MCA bifurcation aneurysm with a maximum diameter of 3.5 mm ( Figure 2 ). No other aneurysms were identified. There were no vessel anomalies including the tortuosity or dolichoectasia of the posterior cerebral artery (PCA), superior cerebellar artery (SCA), posterior communicating artery or basilar artery.
The patient underwent an emergent craniotomy and repair of the aneurysm. During surgery, the MCA aneurysm was found to be ruptured and was successfully clipped. A small protrusion at the tip of the aneurysm dome toward the carotid cistern was evident and thought to be the bleeding point. Subsequently, subarachnoid clots in the sylvian and basal cisterns were adequately removed, and careful inspection of the carotid and basilar cisterns around the left oculomotor nerve indicated no carotid or basilar artery After surgery, the patient recovered well, and the oculomotor nerve palsy was completely resolved immediately. Subsequent CT showed no abnormal lesions in the midbrain. She was discharged as ambulatory 26 days after surgery without neurological deficits.
DISCUSSION
Ruptured aneurysms distant from the oculomotor nerve are known to cause acute oculomotor nerve palsy. Reported localizations for such aneurysms include the anterior communicating artery, anterior cerebral artery, contralateral internal carotid artery, and MCA (4 -9). The oculomotor nerve palsy without direct aneurysm compression in SAH can be caused by increased intracranial pressure (ICP), uncal herniation, vasospasm, midbrain hemorrhage or infarction, jet flow of bleeding from aneurysm, and oculomotor nerve compression by the hematoma or tortuous arteries including posterior communicating artery or PCA (4 -13). In our case, ICP elevation was not remarkable, therefore external decompression was not performed. Furthermore, preoperative radiological evaluation excluded uncal herniation, vasospasm, and midbrain hemorrhage or infarction, and vascular anomaly of PCA, SCA, posterior communicating artery or basilar artery. Although there was a diffuse thick SAH in the basal cistern on admission CT scan, we often experience such amount of SAH in the basal cistern without oculomotor nerve palsy in ruptured MCA cases. These findings support the idea that oculomotor nerve palsy may be caused by the jet flow of bleeding from ruptured MCA aneurysm. Furthermore, it is important that our case showed prompt recovery of oculomotor nerve palsy. Saito et al. reported the jet flow of bleeding from internal carotid artery aneurysm might cause contralateral oculomotor nerve palsy (6) . Kim et al. also reported the jet flow of bleeding by the second rupture from MCA aneurysm might cause oculomotor nerve palsy (7) . These cases showed prompt recovery of oculomotor nerve palsy similar to ours. On the other hand, oculomotor nerve palsy due to direct aneurysm compression or stroke recovers very slowly after repair of the aneurysm (13) . Therefore, the clinical course of the present case also supports the idea that oculomotor nerve palsy may be caused by the jet flow of bleeding. Finally, we intraoperatively confirmed that the bleeding point of the aneurysm was directed toward the oculomotor nerve. Accordingly, the oculomotor nerve palsy is suggested to be caused by the jet flow of bleeding from ruptured MCA aneurysm which is directed toward the oculomotor nerve.
Although the small number of reported cases precludes statistical analysis, accumulated clinical data suggest that the characteristic features of oculomotor nerve palsy that is associated with a ruptured aneurysm in a distant location include : 1) no evidence of midbrain hemorrhage or infarction, remarkable elevation of ICP, vasospasm, hematoma compression, anomaly of basilar artery, PCA, SCA or posterior communicating artery, and uncal herniation ; 2) aneurysm projection toward the affected carotid cistern and oculomotor nerve ; and 3) prompt recovery of the symptom within a few days.
Our case serves as a reminder that oculomotor nerve palsy can be a false localizing sign of a ruptured aneurysm in SAH patients. This unusual occurrence suggests an alternative explanation of oculomotor nerve palsy that is not directly related to aneurysmal compression.
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